At a glance commentaryScientific backgroundIn 2012 Khutia et al. compared a combination of Propofol and fentanyl infusion with Propofol and ketamine infusion in the pediatric short-term procedures. In their study, in the propofol-fentanyl group more hypotension was seen compared with the propofol-ketamine group that was statistically significant as well, and this result is different with our study because hemodynamically differences was not observed in our study.What this study adds to the fieldBy this study we will have guidelines about effective and with less side effects combination of drugs for sedation in ercp patients. The distinction between our study with other studies is that while comparison between the two medicinal compound has been applied in the studies of children limited studies have investigated its application in the endoscopic procedures of adults.

According to the multitude of surgical procedures outside the operating room, efficient and secure anesthesia techniques appreciably are required [@bib1].

Sedation is a technique in which prescription of a tranquilizer medication leads to analgesia or without analgesic effects, creates a situation in which procedure can be tolerated while maintaining cardio-respiratory function [@bib2].

One of these procedures is endoscopic retrograde cholangiopancreatography (ERCP), and because it is painful and also has long duration, ERCP needs more attention and is sensitive.

Sedation technique that used for this procedures should be in such a way that, despite to create analgesia and prevent cough, maintaining the spontaneous breathing and hemodynamic stability. Many drugs individually or in combination with each other, including benzodiazepines, opioids, propofol, and ketamine, can be used to create sedation [@bib3].

Due to favorable features such as fast start and end of its effect, the short length of effects and quiet awakening, propofol is popular among certain outpatient procedures [@bib4]. However, because it does not have analgesic effects in the painful procedures, large doses are used that may increase the risk of respiratory depression and hemodynamic consequences; for this reason the use of analgesic medicine in combination with propofol becomes essential [@bib5].

Among the opioid drugs, fentanyl could lead to reducing the dosage of propofol and reduce its complications [@bib6]. While it has been reported that alfentanil and remifentanil cause to worsen the cardio-respiratory depression effects of propofol [@bib7].

Ketamine, a derivative of phencyclidine, has a noteworthy ability to create analgesia without respiratory depression that is considered beneficial compared to the opioids. Another advantage of it is sympathomimetic effects that can create the hemodynamic stability when using propofol. In addition to this, it can decrease the pain of propofol injection by local anesthesia effects [@bib8], [@bib9], [@bib10].

On the other hand, the probability of occurrence of complications such as the increased blood pressure, the elevated intraocular pressure and or disorders, such as the bad dreams, will limit the usage of this medicine alone; as a result, it seems that better results can be achieved with a combination of propofol and ketamine by reducing the side effects of each other.

According to the lack of extensive studies about the combination of propofol and ketamine in endoscopic procedures, in this study we compared the effects of propofol--fentanyl (PF) with effects of propofol--ketamine (PK) for patients sedating undergoing ERCP outside the operating room.

Methods {#sec1}
=======

After obtaining a written permission from the Ethics Committee (2013, 286, IRCT2014031316976N1), and the Pain Research Center (pain 2013--05), in this double-blind clinical trial, a total of 98 patients between 18 and 65 years old, who were referred to hospital during 2013--2014 to perform the ERCP (with a length of time of \<45 min), were selected as inclusion criteria and were divided into two groups of 49 patients randomly (using odd and even numbers). Furthermore, in this study, the exclusion criteria were patients with allergies to medications, eggs, and soy, age \<18 or more than 65 years, renal or hepatic failures, the difficult airway, ASA classes III and IV, having contraindications for propofol, ketamine, or fentanyl.

Based on previous studies, the sample size with a confidence level of 95% and a test power of 90% in each group were estimated to be 49, where 40% of the patients in both groups were women, and the remaining 60% were men.

At the beginning of a visit, the written consent was obtained for inclusion. Monitoring of patients, including systolic and diastolic blood pressure, heart rate, percentage of blood oxygen saturation and capnography, was measured and recorded in an interval time of each 5 min until the end of the procedure.

In the beginning, both groups of patients in the supine position received 0.05 mg/kg of intravenous midazolam (Chemie Tehran, Iran) and then, in the first group, 0.5 mg/kg of propofol (Claris, India) and 1 μg/kg of fentanyl (Caspian Tamin, Iran) were injected; also, in the second group, 0.5 mg/kg of propofol was injected and 0.5 mg/kg of ketamine (Rotex, Germany) was used for bolus injection, and after 90 s sedation level, the patient was assessed and recorded based on the criteria for Ramsey (1). A Ramsey score of five or six was considered as a desirable limit of sedation and score less than five was considered as insufficient rate of sedation. If the insufficient rate of sedation in a patient was seen, a bolus dose of propofol 0.5 mg/kg was prescribed. Then, if necessary, the dose can be repeated every 60 s. (1). The patient\'s respiration was controlled during a procedure with a bag and a mask.

At the end of surgery, patients were evaluated using Aldrete criteria (Aldrete postanesthetic recovery scoring) and time for reaching them to a score equal or more than eight was recorded.

The patients then were transferred to the postanesthesia care unit and were monitored with the help of a pulse and noninvasive blood pressure monitoring, and complications such as oxygen saturation percentage drop, systolic blood pressure drop, or nausea and vomiting, psychiatric side effects, optical side effects, shivering, and vertigo were recorded. During this study, none of the patients were excluded from the study. After obtaining the scores equal to or greater than 9 based on the scoring system criteria for exit from monitoring care unit, patients were discharged, and the duration of hospitalization in recovery was also recorded.

At the start of a procedure, at the end of a procedure and an hour after finishing the procedure the amounts of pain assessed based on patients response to the Ambesh score [@bib11]. Furthermore, all amount of propofol used, rate of nausea and vomiting, and apnea in both groups were recorded.

Statistical analysis {#sec1.1}
--------------------

The data has been reported based on mean ± standard deviation. After assessing normal data distribution, by using the Kolmogorov--Smirnov test as well as the consistency of the variance using Loon test, to compare groups the independent *t*-test was used and if the data distribution is abnormal or ranked parameters, the Mann--Whitney *U*-test was used. Alpha at a level of 0.05 was considered statistically significant. All statistical analyses were performed using SPSS version 16 (SPSS Inc., Chicago, IL, USA).

Results and discussion {#sec2}
======================

Demographic characteristics of participants as well as the duration of anesthesia and surgery are displayed in \[[Table 1](#tbl1){ref-type="table"}\]. In each group, participants were 49 people, who did not have a significant difference with each other in terms of age, weight, gender, and time spent for doing procedure.Table 1Demographic characteristics of participants.Procedure time (min)Height (m)Weight (kg)Age (years)Groups162.18 ± 4.4126.34 ± 3.2366.09 ± 7.1242.22 ± 7.10PF group163.65 ± 4.2727.36 ± 2.2667.94 ± 6.2441.18 ± 5.98PK group*p* = 0.88*p* = 0.52*p* = 0.67*p* = 0.54Significance

No significant difference was seen in the hemodynamic features of the patients (systolic blood pressure, diastolic blood pressure, and heart rate) between the two groups, both in the period before the procedure and in 5, 15, 10, and 20 min after the procedure \[*p* ≥ 0.05, [Table 2](#tbl2){ref-type="table"}\].Table 2The hemodynamic indices of groups.Systolic blood pressure 20 minSystolic blood pressure 15 minSystolic blood pressure 10 minSystolic blood pressure 5 minPreoperative systolic blood pressureGroups name and *p* value significance139.84 ± 18.57135.10 ± 18.24133.02 ± 18.84137.92 ± 18.70137.82 ± 18.90PF group135.94 ± 18.57131.24 ± 18.48129.00 ± 18.85134.20 ± 19.05134.20 ± 19.05PK group*p* = 0.30*p* = 0.30*p* = 0.29*p* = 0.33*p* = 0.34SignificantDiastolic blood pressure 20 minDiastolic blood pressure 15 minDiastolic blood pressure 10 minDiastolic blood pressure 5 minPreoperative diastolic blood pressure73.87 ± 18.7774.93 ± 18.7076.85 ± 18.7975.79 ± 18.8577.81 ± 18.83PF group70.02 ± 18.5871.00 ± 18.6272.93 ± 18.7371.95 ± 18.7573.93 ± 18.73PK group*p* = 0.30*p* = 0.29*p* = 0.30*p* = 0.31*p* = 0.30SignificanceHeart rate 20 minHeart rate 15 minHeart rate 10 minHeart rate 5 minHeart rate before surgery91.73 ± 18.7488.61 ± 18.5190.71 ± 18.6976.61 ± 18.5689.81 ± 18.83PF group87.93 ± 18.7384.42 ± 17.9786.73 ± 18.4083.77 ± 18.4985.93 ± 18.73PK group*p* = 0.31*p* = 0.25*p* = 0.29*p* = 0.30*p* = 0.30Significance

In terms of the severity of the pain between the two groups, the pain at the end of the procedure and an hour after it in the PK group was lower, and there was statically a significant difference (*p* = 0.63; *p* = 0.37; *p* = 0.59) \[[Table 3](#tbl3){ref-type="table"}\].Table 3The amount of pain in the two groups.Pain 1 h after surgeryThe pain at the end of surgeryPain at the beginning of surgeryGroups and *p* value1.30 ± 0.461.28 ± 0.451.14 ± 0.35PF group1.12 ± 0.331.10 ± 0.301.16 ± 0.37PK group0.0280.220.78*p*

In terms of the Ramsey criteria, 90 s after the start of sedation, also a significant difference was not observed between the groups (respectively, 4.42 ± 1.25; 4.51 ± 1.22; *p* = 0.68).

In terms of the total dose of propofol in two groups, also there was no significant difference (respectively, 134.42 ± 63.66, 148.67 ± 71.24; *p* = 036). For studying the amount of apnea, 16 cases (32%) in the PK group and 31 cases (63%) in the PF group were observed, which was statistically significant (*p* \< 0.05). In none of the two groups, laryngospasm has been observed.

The results of this study showed that a significant difference was not seen among subjects in two groups in terms of hemodynamic characteristics, including heart rate, systolic, and diastolic blood pressure, in 5, 15, 10, and 20 min. No significant difference was observed between the groups in terms of Ramsey criteria. No significant difference was observed between the groups in terms of the total dose of the consumed propofol. The intensity of the pain by the end of the procedure and an hour after it and the amount of apnea in the PK group were significantly less.

The results of this study indicated similar performance in a combination of PK and PF in terms of hemodynamic stability and sedation; although for measuring of the amount of pain and control of the apnea prevalence the combination of PK is more preferable. In an extensive study, Friedberg assessed a total of 1264 patients who had undergone 2059 procedure by 67 different surgeons during 5 years. All these patients receiving a pharmaceutical combination of PK have undergone the sedation along with spontaneous breathing. The results of their review showed that due to the oxygen saturation percentage drop, the procedure only in two patients was temporarily stopped. None of these patients needed to stay in the hospital due to pain after doing a procedure or nausea and vomiting. In addition, all the patients were satisfied with anesthesia method, and in none of them hallucination was seen [@bib12].

It seems that addition of ketamine to propofol reduces the harmful heart effects of propofol, and propofol removes the psychosocial and nausea-inducing effects of ketamine. For this reason, the use of the combination of propofol and ketamine with different ratios has been accepted for doing sedation and analgesia in many surgeries such as cataract surgery [@bib13].

In 2012, Khutia et al. compared a combination of propofol and fentanyl infusion with propofol and ketamine infusion in the pediatric short-term procedures. In their study, in the PF group more hypotension was seen compared with the PK group that was statistically significant as well, and this result is different with our study because hemodynamically differences were not observed in our study [@bib14].

The difference between our study with other studies is that while the comparison between the two drugs compound has been applied in other studies for only children, our study has investigated its application in the endoscopic procedures for adults.

A question that can be raised is that can propofol be enough alone to make sedation or it is better to use an auxiliary medicine along with it? Different studies investigated this issue; some believe that the use of medication such as ketamine with its analgesic effect is able to reduce the consumption of extra propofol and consequently it can reduce the respiratory depression caused by propofol [@bib15]. On the other hand, David and Shipp\'s study shows that the use of ketamine along with propofol has an effective role in reducing respiratory effects; however, it confirms the point that with the consumption of ketamine needs to an extra dose of propofol can be reduced and also a deeper sedation can be occurred [@bib16]. In addition, in terms of the hemodynamic changes Phillips et al. showed that the use of ketamine provides a better hemodynamic stability [@bib17].

Several studies agree with the use of ketamine to reduce the need of propofol and increase the depth of the anesthesia; furthermore, in our study, differences was not observed between two groups for additional doses of propofol , which can be concluded that both combinations have the ability to perform similar sedation in these cases.

Other indicators have been examined in some studies as well; for example, in a study by Shah et al., the satisfaction of patients and physicians was examined and that the results showed that a combination of ketamine--propofol is more acceptable than propofol [@bib18] and or an assessment of recovery time in a study showed that the combination of PK compared with a combination of PF, has longer recovery time [@bib14].

When talking about ERCP its complications also should be detected, an important problem, which might not be considered. The patient\'s pain during ERCP is important because studies show that pain while performing ERCP has a great relationship with its complications such as the occurrence of pancreatitis, as the most common complication of ERCP.

Hence, preparing a proper diet for pain control as a factor that causes side effects [@bib19] is an important component of the sedation [@bib20]. In this study, the pain of patients was studied; according to data analysis, a combination of PK is more appropriate in controlling the pain, and also the amount of apnea is less by this combination, so it can be concluded that a combination of PK generally is more efficient and safer in the ERCP procedure.

Conclusion {#sec3}
==========

A comparison between the two drugs combination shows that while both groups were similar in terms of the hemodynamic and sedation criteria, because of the lower amount of pain and apnea in the PK group, the mentioned combination generally in the ERCP procedure is more efficient and more secure.

In the end, the broader spectrum studies are recommended for investigating and comparing other medicinal combinations and their effects to perform more secure sedation.
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